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Abstract

Stakeholders in western Boxborough, Massachusetssirious wat quality challenges due to
drinking water contamination from road salt and wastewater discharge. The MassDEP
andMassDOTare seeking a collaborative water solutiomdolresgshese concerns. The goals of
this project were to help researabspible solutins and create public outreach materials for
affected stakeholders to explain possible courses of action and facilitate collaboration.
Collaborating withthe town ofLittleton to drill a new well and extend their water system into
Boxboroughwasidentified as most feasible. The project resulted in framework for stakeholders

to continue to work towards finalizing a plan for collaborating with Littleton to help remediate
water issues.



Acknowledgements

This Interactive Qualifying Project wouttbt have been possible without the efforts and help of
manypeople. We would like to thank:

T

T

Professor Scott Jiusto and Professor Glenn Gaudette, our project adoisibresiy

feedback, guidance, amticouragement throughout the past fourteen weeks.

Our sponsorsMarielle Stondrom the Massachusetts Department of Environmental
Protection and Laurene Poland from the Massachusetts Department of Transportation,
who helped us understaddnking water, wastewater, and stormwater issues on a
statewide and ten-specific level.

David Boyer the Massachusetts Department of Environmeeaitral Massachusetts
Wastewater Section Chief analbert Bostwickthe MassachusetBepartment of
Environmental ProtectioGentral Massachusetiyinking Water SectioChieffor their
insight and firstperson experiences of wastewater and drinking water regulations and
management.

Leslie Fox and Bryon Clemence, Boxborough Water Resource Committee Members, for
their insight intocollaborative water solutions ahelp condicting aFocus Groupvith
Boxborough stakeholders.

Corey Godfrey, an environmental engineer from the Littl&tactric Light and Water
Departments

Juliet Swigor, the GIS Mappingoordinator for th&€Central Region Massachusetts
Department of Environment&rotection



Executive Summary

Boxborough, a rural town between Boston and Worcespesists of roughly 5,546 people
(Towncharts.com, 2016 urrently, Boxborough has mounicipalpublic water systemand is
run entirely througtprivately-ownedwells andpublic water suppliesBoth immediately and
over time, many problems can arise frodrasesystemsCurrently, the intersection of Routes
495 and 111 contairls8 Businessewith drinking waterwells located too close to wastewater
systems and stormwater infrastiwe As a resultthis portion ofBoxborough is at a significant
risk for major water issues and watetated healtland environmentalangersRaising
awareness of the cost beneffispviding potential cooperative water options, and emphasizing
health &ad safety to these businesses might encourage them to work together to create a
communitybased water systeta help solve their water issu@dinlein, E., Stone, M., and
Poland, L., prsonal communication, January 30, 2019).

The Massachusetts DepartmehEnvironmental Protection (MassDEP) and Massachusetts
Department of TransportatigMassDOT)were motivated to work together on this project
through their mutual concern of thedith and welbeing of Boxborough residenté/hile the
MassDOT does prade aid for contaminated drinking water due to high salt levels from
MassDOT operations through the Salt Remediation Proghensalutions provided do not solve
the immediate dangef contaminated drinking water (Poland, L. personal communication.
March20, 2019), and they only focus on stormwater isdnesgddition, many of the western
businesses are up faastewatesystem permit renewals in 2019, and their current systems
would need to be updated in order to comypith new regulations. These goverant bodies
were concerned that Boxboroughds current wate
communitybased water system in Boxborough, these branches would be able to better monit
water infrastructure and water quality in the town.

Mission, Objettves, and Methods

The goal of this project was to research various water options that would help improve drinking
water quality at the Routes 495/111 intersection in Boxborough, Massachusetts and to create
public outreach materials to determine which @ptivasmost ideal 6r stakeholders.

Based on this mission, the following objectives were created:

1. Conduct key informant interviews with involved stakeholders to refine the project scope to
determine the best water options to pursue.
Create a cosanalysisof possible watermtions to identify costs and celsénefits.
3. Devel op public outreach materials to expl ain
495/111 intersection.
4. Engage the 18 BusinessasaFocus Grougsettingto determine their thoughts, concgrand
opinions oreach water option.

N

To refine the project scope and create a-aoslysis, involved stakeholders were interviewed to
understand the current water issues at the Routes 495/111 intersection in Boxbbtioeigh,
implemented solution shoufdcus on drinkingvater, wastewater, or stormwater, avitat the
costs of possiblevater options werel'hrough research from interviewsdaMassDEP reports, a

iv



public outreach presentatiovas created to show to the 18 Businesses duriagas Groupn
week 6 to getheir feedback regarding this project and discuss which water option would be
most feasible for them to implement.

Outcomes
There were two main outcomes from this project:

1. Public Outreach Materials: Two sets of public outreach materials weatediThe first was
aFocus GrougPowerPointhat gave an overview of water systems, water concerns, possible
options,and next steps that wageant to be shown to representativethefl8 Businesses
that were able to attend=@cus Grougnelp during wek 6. The second set of outreach
materials were fliers advertising the MBSO Ts &alt Remediation Program

2. Cost Analysis Spreadsheegscost analysis fothe possibility of collaboratig with Littleton
to extend their drinking water system into Boxborougds also createdlVe focused omow
costscould be distributed among the 18 Businesses

Findings
Based on our research, the following findings waresued

1. There are three possible drinking water options that could be implem#reddo it Yourself
Option, collaborating with Littleton, anithding another water supplier.

From key informant interviegy we found that many stakeholders had already begun to discuss
possible water options for the 18 Businesses. The thosé realistioptions were the Do it
Yourself Option, where the businesses and living communities fix their own problems,
collaboratingwith Littleton, where Boxborough would connect to the Littleton water system, or
finding a new water supplier, where the 18 Businesses could create theuatevrentity.

2. There is an opportunity for better communication amongst invadiadeeholders.

Many of the stakeholdetbatwere interviewed either had different understandings of the
drinking water, wastewater, and stormwater concerns at the Routéd #@&%ersection adid
not know where discussed solutions currently stood.

3. The MassDOT Salt Remediation Program is underused.

For businesseandliving communities with higldrinking watersalt levels, the MassDOT offers
a Salt Remediation Program foo#e that have been affected by MassDOT winter operations.

4. While the western podn of Boxborough has been hit the hardest with stormwater,
wastewater, and drinking water issues, they could become a comiwigtatyproblem.

Many of theFocus Groupttendees were concerned that high salt levels would begin to spread
throughout the entirlown of Boxborough, calling for the need for all of Boxborough to need to
relocate drinking water sources.

5. Collaborating with Littleton is the best option.



Based on the coegasus of the focus ground attendees, they felt that collaborating with Littleton
to extend their water system into Boxborowgds the preferred optiaas they felt solving
problemsindividually or finding a new water supplier were not istt.

EvaluationFactors: DIY Littleton Other Supplier
Water Supply

Improves water quality for consumption X X
Adds system redundancy X

Removes need to operate individual Public Water Suppl X X
Decreases codbr water over time X

Water Distribution

Create and manage a water distribution system X
Leave water distribution to another entity X

Stormwater Concerns

Mitigates road salt contamination X X
Mitigates salt contamination from salt storafgility X X
Mitigates sidting of other impervious surfaces, like parkin

lots X

Wastewater Discharge

Reduces risk of toxins in water supply X X
Maintains existing permit limits X

Reduces wastewater facility standards and costs X X
Regulatory Issues

Increases risk for more stringent permits X

Tablel: Qualitative analysis of drinking water options

6. The Water Resources Committee is ready to continue working towards collaborating with
Littleton and will take the lead.

At the @nclusion of thd=ocus Groupthe Water Resources Commitfganned to lead the
process going forward

Recommendations
Based on our findings, the following recommendations were devised:

1. The 18 Businesseshould form a Workingsroup with the Water Resources Committee

to pursue the Littleton Option.

The 18 Businesses should atiply soon to th&alt Remediation Program.

3. Find other towns that have a similar issuBtxborough and use Boxborough as an
example to encourage them to work together.

N
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Chapter 1: Introductio

Boxborough, a rural town between Boston and Worcespesists of roughly 5,546 people
(Towmcharts.com, 2016 urrently, Boxborough has mounicipalpublic water systems.

Businesses, companies, schools, government buildings, and homeowners have their own private
wells, private public water systemand private sewage systems to serve thdividual needs.

Both immediately and over time, many probtecan arise from having private wells, including
improper well design and construction, incomplete well development, borehole stability
problems, incrustation buddp, biofouling (the creation @f thick, irregular layer of slimes and
biofilms on a wellbee), corrosion, aquifer problems, and epemping Biology Dictionary

Editors 2017) All these potential problems with private wells can leave businesses or families
without clean or safe watésr days and in some cases weeks at a time (Nmarowitz,.2018)

Currently, the intersection of Routes 495 and 111 contains mesiyesses and residential living
communities with water supply and wastewater systems that are located too close to one another
(Hinlein, E., Stone, M., and Poland, L., personal communication, January 30, R2819).

result,this portion ofBoxborough is at a significant risk for major water issues and weled
healthand environmentalangersSome businesses currentigd exra chenicals to purify their

water while others need to build an expensive, new purification system to rid their water of
organic carbons (Boyer, D., personal communication, March 21, 2848y wells have high

sodium chloride levels dusaltfilled stormwater unoff from the high number of impervious

surfaces at the routes 495/111 intersect8mdium chloride is corrosive, leading to the risk of

lead contamination of groundwater supplies through corroding pipes. Furthermore,

Boxbor ough 6 s nmakedindncighrespuncksaa update its water systems limited

and businesses along this intersection are hesitant to spend money to update their own systems
even though there are inherent health risks. Raising awareness of the cost benefits, providing
patentialcooperative water options, and emphasizing and health and safety to these businesses
might encourage them to work together to create a commbaggd water system (Hinlein, E.,
Stone, M., and Poland, L., personal communication, January 30, 2019).

Since P74, the United States government has enforced the Safe Drinking Water Act to ensure
drinking water quality in the United States is safe (US EPA, O.A., 1986). In addition,
Massachusetts has enacted a Water Management Act Program to preventifasvovgof

water supplies as well as an Industrial Wastewater Program to ensure that any wastewater with
healthrelated contaminants is properly disposed (MassDEP, 2019a). The Massachusetts
Department of Transportation (MassDOT) offers a Salt Remediatagrd™ d support

businesses in Boxborough that have been heavily impacted Mahe s D Gigh@vasy sodium
chloride operations and their Boxborough salt storage facility operations. To try to solve the
stormwater, wastewater, and drinking water issueibBroudn, communitybased water

options wereanalyzedThree possible optionsere found to be most feasible: edlsiness
individually solving their own issues, collaborating with Littleton to use their water system, or
finding a new water supplier loeal outside of the affected area.

The Massachusetts Department of Environmental Protection (MassDEP) ataisdi2OTwere
mativated to work together on this project through their mutual concern of the health and well
being of Boxborough residentBhe soltions provided by th&#assDOTthrough the Salt
Remediation Programio not solve the immediate danger of contaminated dignkater



(Poland, L. personal communication. March 20, 2019), and they only focus on stormwater

issuesin addition, many of the westn businesses are up feastewatesystem permit renewals

in 2019, and their current systems would need to be updatedento complywith new

regul ations. These government bodies were con
could escalate. Y8creating a communitpased water system in Boxborough, these branches

would be able to better monitor water infrastructamd water quality in the town.

This project created public outreach materials for involved stakeholders to explain the current
water problems they are facing and to present them with possible water system options they
could pursue. Since a drinking was®elution was deemed the best approach, a key aspect of the
outreach materials was a basic easalysis of each drinking water apt that the western

portion of Boxborough could pursue. To create these materials, interviews with multiple
stakeholders we conducted to understand the drinking water solutions that were currently being
researched for this area. A preliminary cost asialyeport was also composed to begin to

consider the costs involved in each possible option that was researched. Firatlys@roup
composed of businesses along the Routes 495/111 intersection was brought together to present
the problem, possibleptions and associated costs to gather feedback and encourage
collaboration.

This report is divided into seven chapters. hma@ter 2, types of water, water regulations, and the
town of Boxborouglarediscussed. Chapter 3 explores the project objectiveassutiated
methodology that was completed throughout this projec@hapte#, research findings from
Focus Groumpiniors are explored. Lastly, Chaptegives recommendations for what
Boxborough should plan to do next.



Definitions and Abbreviations
18 Businesseshekey 18 businesses atiging communitieshatar e wi t hi n t hi s pr
of interestat the intersection of Routes 495 and ,likted in full in section 2.4.3.1.

Aqui fer: An underground reser209ir of water (i
CDC: Center for Disease Control and Prevention

CommunityWater SystemA type of publicwater system that supplies water to consumers year
round. It serves either at least 25 people at their primary residences or at least 15 residences that
are conglered to be primary residences (for example, municipalitiesgisigions, molde home
parks)(CDC, 2018b.

Drinking Water: Water that is safe and clean for human consumption and passes Massachusetts
water regulations.

EPA: Environmental Protection Agency

Groundwater: Vdter that is heldinderground in the soil or in pores/crevices of rocks
MassDEP: Massachusetts Department of Environmental Protection

MassDOT: Massachusetts Department of Transportation

MunicipalBased WaterA water system, such as the one used in Worcester, MA, thaltesup
water toresidents through piping; it is regulated by the samesetdist of regulations and
owned by the city or tow(Bostwick, R., Boyer, D., an8tone, M., personal communication,
February 112019)

Non-transientcommunitywatersystem:A watersystenthatservesa building of residencelike
anapartmentomplex.It serveghe samecommunitythatlives thereyearround(Bostwick, R.,
Boyer, D., andstone, M., personal communicati February 112019)

Non-transient noncommunityater system: Water that serves a workplace; it involves a group of
people that is at a building or place for a lapgeiod of time(such as a-#6lay work week) but

they do not live at the building the tea servegBostwick, R., Boyer, D., anStone, M.,

personal communicatiofrebruary 112019)

Private Well:A water systemnot regulated by the EP#at contains less than fifteen service
connections, serving an average of about twékg/people Owners argesponsible for making
sure the water is safe and filtef@®@bstwick, R., Boyer, D., an8tone, M., personal
communicationFebruary 112019)

Public Well: Pumped from groundwatable to provide and serve large amounts of péople
drinking water. Decreases contaminant concentrations below levels of potential fneed#mn
concern(Bostwick, R.,Boyer, D.,andStone, M., personal communicatidfebruaryll1,2019)



PWS: Public Water Systera water system that providester for hunan consumptio through
pipesthat must serve at least 25 people for at least 60 days adaabe publicly or privately
owned(EPA, 2015.

Sewage: Structures that allow overloaded systems to flow into rivers, lakes, or coastal areas.
StormwaterWater runoff from ran or snow

Transiencommunitywatersystem:A watersystenthatservesanestablishmenthatdoesnot
havethe samesetof pemle thatfrequentit, suchasarestauran{Bostwick, R., Boyer, D., and
Stone, M., personal communicatidtebruary 112019)

WRC: Water Research Committee

WastewaterTypically, water that comes from residential or domestic areas. Usually is collected
from activities such as: bathing, cooking, doing laundry, bathroom seaagéndustrial uses
(NYWEA, 2013)

Wastewater Treatent Facility: Regulates discharges freneatment plants, industrial facilities,
sewers, and other sources. These facilities make sure all septic systems are safe from pollutants
and properly teste(Gimms, 200%



Chapter 2: Background

Background Intrduction

Boxborough is a small, ruralwm located between Boston and Worcesk&e eastern portion of

town contains manginglefamily homes while the western portion of town, at the Routes

495/ 111 intersecti on, anthrassglenBaprdb acommounites. 6 s b usi ne
However, the water infrastructurewestern Boxborougtvas built before stricter regulations

wereset by the MassBP. The current infrastructure, while grandfathered in, does not meet
todayo6s st arndathraddssnvaeionndesitpskssireasldition, as more research is

conducted, regulations and technology continue to change, only making the current infir@struct

more outdated as time passEs.understand whgurrentsystemspose a threat, it is important

to understand how filerent types of water interact.

Drinking water, wastewater, and stormwater are the three key types of water that factor into this
project. In Section 2.1, each type of wasgstemis defined. Section 2.2 highlights the types of

water regulations in therited Statesnd in MassachusettSection 2.3 introduces different

types of water management regulations for drinking water, wastewater, and stormwater and how
these management types might apply in Boxboro
interest within the town of Boxbough. Finally, Section 2 Briefly reviews possiblérinking

water optionghat could be implemented this area tdelp remediate drinking water quality

issues.

Section 2.1: Types of Watsystems

The three types of waténat affect this project are dking water, wastewater, and stormwater.
Both wastewater and stormwater contaminants affect drinking water glesdiyng tothe risk

for waterborne illnesseand healttconsequencedhe following sections distinguidbetween
andgive an overview of each tym# water

Drinking water is what an individual consumes every. &ycemany people drink tap water,
theyalsouse thé drinking water for cooking, bathing, and daily housekeeping actives, such as
watering plants



Drinking water is subject to many regulations and leawsnsure that does not pose a threat to
health It needs to be put through a filtration system in order to be passed as drinking water for
human consumption. Water testisigould be conductdaly the state or by well ownets
analyze drinking water for contaminants and to test if any additional coratais emerge as
people consume it over a longer period (Nmarowitz, 2016).

Wastewater is collected water that has been used in homes and lmssIndsames, wastewater
is collected fronactivities such as bathingsing the toiletwashing dishesand aing laundry
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Figue 1: Diagram demonstrating stormwater

runoff and where it goes (Beckley Sanitary
Board, 2016).
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Commercial wastewatariginates from businesses and
companies such &ar shops, beauty salons, or furniture
refining. While all wastewater must be treated, commercial
wastewater is taken into special consideration as it is laden
with more contaminants. Even after treating commercial
wastewater, itannot be recycleithto land orbe used for
irrigating lawns, filling a pond, or dumpeal a cesspool

(UNL Water, 2019)

Stormwater is definedswater runoff from rain or snow
When itrainsor snows stormwaterunoff becomes the
stormwatethat dos not soak into the groundnstead, it
usuallydisperses intpublic drain gutters, streanlakes,
rivers, or creeksrigure 1showsthe possible pathways that
stormwateicould followonce it falls from the sky.
Stormwater is a major concern asahtaminates water
sourcewith road pollutantendbecomes harmful to both
humans and aquatic lifBeckley Sanitary Boar®016.

Section 2.2: Water Regulations

As water often contains many contaminants, it must be
treated before it can reach users. The United States,
Massachusetts, and Boxborough have alated their own

___sets of water regulations that must be followed. These laws

are enforced by various goverant agencies and are put in
place to protect town residents from health concerns,
improve qualityof life, and preservéhe environment.
Regulationsexist for drinking water, wastewater, and
sewage.

2.2.1: National Water Regulations
Enacted in 1974 by Cagness, the Safe Drinking Water Act

(SDWA) aims to protect the quality of drinking water in the United States by establishing
minimum guidelines formy drinking water source. Every owner or operator of a public water
system must comply with the SDWA standaUS EPA, O.A., 198p



Through the SDWA, th&PA must regulate over 80 wat®mntaminantsThis act regires

certain surface water systems toefiltheir water before supplying it to consumers as well as
certain groundwater surface systems to ussiafdctant treatment. It also mandatkeat states
mustdevelop laws for protecting land around public drinking water systems to decrease the risk
of other contaminants (US EP®.,A., 2013). These standards mandated a national guideline for
all drinking waer in order to protect United States citizens from untreated Avaterhealth

issues.

2.2.2: Massachusetts Water Regulations

In 1986, Massachusstteleased the Water Management Act (WMA). This allows the MassDEP
to monitor water quantitiesithdrawn from surface and groundwater suppteprevent the
overdrawing of water from water supplies so these sources could provide for current and future
neals(MassDEP, 2019c).

The WMA created a permit program that states that anyone planning tihawtan annual
average of over 100,000 gallons of water per day or 9 million gallons of water in three months
must apply for a WMA Permit. Public water supplijagslf courses, and industrial usare
examples of businesses that generally need to appéygermit(MassDEP, 2019b).

The MassDEP created its own set of Massachusetts Drinking Water Regulations. These quality
regulations protect public water supglyurces in Massachusetts by enforcing guidelines that
keep drinking water safe for Massachusegsidents. (MassDEP, 2016).

Section 2.3Water Management Procedures and Treatments

Drinking water, wastewater, and stormwater each have their deofseater management
However,wastewater and stormwater management systems can both affect future drinking
water,making effective drinking water management and treatment impergffeetive water
management will help keep residents healthy and safe fronribaatel chemicalas wel as

help maintain a robust and healthy environment.



2.3.1: Community Drinking Water Management Treatment Methods

Drinking water sources agasilyexposed to contamination and must be treated before being
distributed to avoid redth related issue®ublic
drinking water systemasse different treatment
methods to provide satiinking water to
communities, but the most common steps used
communitywater systemarecoagulation and
flocculation, sedimentation, filtration, and
disinfection.

Figure2 illustrates each step in the water filtration
and purification process, showitige flow of

drinking water from the source, through each of the
aforementioned steps, and to its final storage
destination.

NOILYLNIWIa3S
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The first step in water treatmentasagulation and

flocculation which involvesthe addition of &

positively charged chemicals to water, where the 7 & fEass ==—/5=
. . . . (o] ——— e

positive charge will neutralize the negative chargedg : o :;: STORAGE

of dirt. This causes the two particles to bamdl Lz

form large particles called floc.
Figure2: Steps of Drinking Water Filtration (CDC, 201

Sedimentation is the second step in water
treatment. During this step, the floc settles to the bottom of the water it is denser
then waterA clear water supply is left behind on top of the floc.

The next ep is filtration.The clear water passes through sand, gravel, and charcoatdilters
remove any extra dissolved particles, dust, parasites, bacteria, viruses, or chemicals.

The final ste is disinfection wheradisinfectant, like chlorine, is addedttze water to ensure
that any remaining bacteria is killed. The disinfectant also protects the water from germs as it is
piped to its final locationGDC, 2018&).

2.3.2: Wastewater Manageme

Wastewater management is collecting, treating, and dispasigigwaterfrom various sources
Household uses generally include showerdanglaundry, washinghe dishesteeth brushing,

and using the toileBusinesses and compangenerate wastewater from washing machine parts,
cleaning the building, completingdar operation procedures;, other industrial usgiNYWEA,
2013). Most rural areas use decentralized wastewater systems

Businesses in Boxborough useegehtralized (orsite) wastewater treatment systeimgreat

and dispose wastewater néaroriginalsource CDC, 2017).They are often used for individual
residencs, a small group of homes, or a commercial buildDgcentralized wastewater

treatment syemsalsoinclude septic systems, which are commonly used throughout the United
States in homes andisinesses that do not have a centralized wastewater systelack a



central location to treat collected wastewater. Instead, a septic tank separdsesnsbliquids.
The tank is periodically pumped to remove the solid waste, which will be transpoeed
treated at an offsite facility. The remaining wastewater is released into a subsurface soill
absorption area where bacteria destroys harmful patepgda the wastewater of nutrients, and
degrades any solids that were not initially removed. Thatdd wastewater then moves through
the soil into groundwater supplies (Simms, 2006).

Wastewater systems face a few different challenges. Wastewatein these systems is not

uniform. Recently, wastewater from pharmaceuticals has begun to be @tkasifa concern.

Many substances that pharmaceutical companies create are biologically active to allow for
uptake in the body. In addition, many are hydhibp, or water loving, so they can reach their
destination in the body without degrading. It is veifficult to purify these substances out of
wastewater as they attach to the water molecules and persist through purification treatments. The
end result ray filter out some of these drugs that entered wastewater through urine, but the ones
that remain aresually exceptionally hydrophilic, thus stronger than the rest, and end up in
drinking water supplies (Radjenovic, et. al., 2006)

Another issue wastewatsystems can face is total organic carbon (TOC). Total organic carbon
is the number of carbecontaning compounds in a substance, such as wastewater. If there is a
high amount of TOC in a substance, more oxygen is consumed due to an increase infgrowth o
microorganisms. In addition, carbon compounds can be toxic, leading to health concerns
(Thermo Eletron Corporation, 2003). Due to the dangers of TOC to health, it has become a
regulated substance by the MassDEP.

2.3.3: Stormwater Management

Stormwater management is the control and use of stormwater with the goals of protecting the
environment, reductflooding, and protecting stormwater infrastruct(ffeehan, 2015As a
community develops, its volume of stormwater increases, thus inadhsimeed for

maintaining a stormwater plan and regulating its collection.

Catch basins, also callstbrm drans, arecircular orrectangular grates found on sides of the
street.The catch basins are used to collect stormwater as it runs off of intpersiafacesThe
storm water is then taken for treatment at a stormwater treatment facility, and then tedesed
into the environment.

It is very important to keep storm drains clean and clear from debris orlfragiollutantis

introduced into the storm drain that is fibto be treated at the storm water treatnfantlity, it

will be released into thenvironment antback into the water cyclé. i St or mwat er Partn
SW Washi20l@t on o,

Section 2.4: BoxborougMassachsetts

Boxborough, a small, rural town between Boston and Worcester, is the town of interest for this
project.According to the mostkcent demographics data available from the Census Bureau
released in December of 2018, the population of Boxborough t®ns$ioughly 5,546 people
(Tomcharts.com, 2016Lurrently, Boxborough has no public water systems. Businesses,
companies, schoolspgernment buildings, and homeowners have their own private wells and



private sewage systems to serve their individual sie@dth immediately and over time, many
problems can arise from having private wells, includimgroper well design and construction,
incomplete well development, borehole stability problems, incrustation-bpjldiofouling (the
creation of a thick, iegular layer of slimes and biofilms on a wellbore) , corrosion, aquifer
problems, and ovgeumping Biology DictionaryEditors, 2017)All these potential problems

with private wells can leave businesses or families without clean or safe water fandags

some cases weeks at a time (Nmarowitz, 208@8netimes, private well owners may not even
realize that they have contaminated watace they are not required to regularly test their water.

HOnd®mMY . 2E02NRdzZZKHnonY . 2€02NRdZAKQE 9y JArAaAzya
In 2015, Boxborough updated th&laster Plancalled Boxborough2030, to reflect the Town

and its resident s umrevve ygso altsh.e yFrdeens i rdeesdi doenn tt h e
rural, engaged community forall ( Town of BiaxVWhoeresidegtthhad nful@iple

objectives and ideas for where they would like to see the town in the next fifteen years, two

related directly tavater. They wanted the town to plan for lelegm water resource

management and protection as well as to exgererdly improving municipal facilities. In

addition, residents hoped for new economic development that would improve overall quality of

life, such as gyms, local shops, and restaurants as well as for more moderately priced housing.
Creating a&communitybased water plan could support many of these suggestions.

Boxborough created a detailed acti gtheypl an to
wanted to plan for water resource management and protection by having the Water Resources
Committee reconvene, a goal they have already achieved, as well as to plan-terrongter
supplesand
”N wastewater

e kit management to help
2| — both private and

e muricipal entities.
T Boxborough also
emesiiies | hoped to assess the
possibility of
e implementing a public
Neghond e water supply in key

o areas of the town.

e s Water is a pertinent

, issue to Boxborough
o o and the town is

\ - searching foralutions
oy (MAPC, 2016. In
[ addition, Boxborough
createda map, shown
in Figure3, to
illustrate its intended
future land usas residents had also wantedlage-like area of small shops and restaurants as
wel | as continued devel op me nnterstaté 498 om bfor ough é s

Boxborough2030 !
Conceptual Future Land Use

0 035 05
— —

1-495 High-Tech/
Commercial Business

Beaver Brook
Compact Multi-Family
Housing

Route 111: Compact
Commercial and
Retall Corridor

Adams Place: Village
Center with Small
Scale Retail and Dining

Town Center and
Compact Multi-Family
Housing

Figure3: Future land use map of Boxborough (Town of Boxborough, 2013b).
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Boxborough, 2013b Currently, many of the 1Businesses to be involved in this project are
located along 493eaving Route 111 relatively untouched.

HOPNn OMPMY . 2E02NRdAKQE 21 GSNI wSaz2dzNODSa / 2YYALGSS
Boxboroughoés Wa midee (WRE)seputhedoss pro@dsmvater resources
andtheywork to meetits long-term water supply need§he WRC board membetty to meet

weekly or at least threetimesamotto di s cus s .tTheeVRC was reidstatedjio a | s
2016 afterBoxbbough created its Boxborough2030 pl an
plan for water resource manage nt and MARLCE201§.tThisssmalegy(was created

due to residentso6 wi-terimeater resource managénentandpl an f or
protection. The main goals of the committee, in accordance with the Boxborough2030 plan, were

t o i p | nytermfwater supply and wastewater management to support private and

muni ci pal goalso and to fdi dentistpplybasedanr i ty ar
need and MAPE01H.iTd coniplete thgse goals, the committee collects and

analzes water data, evaluates water supply needs and potential threats, makes recommendations
to town boards and officials, and coordinates planis various businesses. Occasionally, the

WRC will conductengineering studies by hiring outside experts to tiedm reach goals

decided upon during meetings. All results are reported to the town.

Initially, the committee meetings were private, but as 4i82the WRC opened their meetings to
the residents of Boxborough to gain feedback from the town. On occasina,businesses and
professional water analysts will give their suggestions on what they think Boxborough should do
(Town of Boxborough, 2018.

2bn ®HY . 2E02NRdZAKQA / dzNNByid 2FGSNI {Alddz GAz2Yy
Boxborough does not provide any municipal watewastewater facilities to its residents. As a
result, most of Boxboroughoés residents and bu
systems. Most of Boxborohgd s gamity gdmes own private domestic wells amegtsc

tankswhile businesses and residential developments, like apartments and condominiums, get

their water from one of twertgight privately owned public water systems scattered throughout
thetown Whi |l e many o BusiBessediongrthe Rautest495/1ikrsection

also have private sewer systems, there is a select grouping that have access to larger wastewater
treatment facilities that are regulated by the MassDEP. These businessaéstireeBoxborough
Regencythe Brook Village condominiums, the Gudn Hill Road condominiums, the Harvard

Ridge condominiums, the Boxborough Meadows housing development, Cisco Systems, and the
80-90 Central Street commercial properties. The library'semasger facility also collects

wastewater from the Blanchard Memadiementary School but has the capacity to serve the
future need of Boxboroughoés Fire Station, Pol
(which currently have individual septiartks) Town of Boxborough201%).

Almost all the water that is avable to the town of Boxborough comes from rtiat recharges
groundwater supplie€umulatively, Boxborough receives about 43 inches of rain each year.
The town also has ponds and speams that act asmergency wateresources for residents and
abouta fifth of its geographys composed oivetlands.
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Unfortunately, the t owndydorhyghlevwelsd ivoa h@agandseas t es
and sodiumThese pollutantkkely originate from highway stormwater runoff, as Routes 495

and 111 are treated with sodium chloride to help meltsnova s we | | as from the
storage facility in Boxborough, which at one point did not have a hoafirn, the sodium

chloride begs todegrade stormwater infrastructween stormwater runs through storm drains

causing lead to leak into the water and later, into groundwater supjtreges, pathogens,

MTBE, perchlorates, and radiological contaminants have also affected samefae town

from a blasting zone thatas meant to facilitate the construction of a new wastewater treatment

plant at a condominium complékassDEP, 2006 These contaminants not only concern

residents and business owners but also cause the neeatdoireatments. Unfortunately, many
private well owners have been struggling to c
regulations Town of Boxborough, 2015¢c

In addition, in the western part of Boxborough (especially along Codman Hill Road), there are
water guality issues due teodiumchloride runoff fromthe MassDOT salt storage silo off
Swanson Road. This area houses thBudlnesses for this project andstissue causes them to
have to either treat their water with expensive revessgosis systems or biwpttled water
(Fedderman, 2015).

2.4.3: Project Area of Interest: Intersections of Routes 495 and 111

Boxborough is roughly bordered by two major limiseztess highways, with Route 495 running
through the western edge of the town, and Route 2 just darteele of the northern border.
Boxboroughdés main arterial road is Route 111,
Acton from the east and trarses the entire width of Boxborough, intersecting wit83 before
ending in Harvard to the wegtfter examining the town of Boxborough for the best possible
location for a communitpased water system, the MassDEP recogrilzeRoutes 495/111
intersedion as the best possible location. According to the MassDEP, there Bresiti@sses

that have beemvited to participate in this opportunity that are all located arounBadhées
499111intersectionHinlein, E. Stone, M., and Poland, L., personal communication, January
30, 2019) A map showing this location can be foundAppendixE: Maps from the MassDEP

2.4.3.1. 2 E 0 2 NP BrSifessas tom Ipvolved in This Projec

Table2 shows the 18Businesses provided by the MassDEP and MassDOT that will be involved
in this project. Bolded company mas ar&companies that attended a preliminary meeting with
the MassDEP and MassDOT to discths project AppendixF: Table of the 18 Businesse
Information presents theusinesses a large table with addresses, contact information, size, and
currentwater challengesand current water treatmeriés the table was too large to include

here).
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: Type of Drinking Water| Groundwater
Name Population . ]
System Discharge Location?
Codman Hill Non-Transient
. 360 .
Condominiums Community X
Harvard Ridge Non-Transient
L 350 .
Condominiums Community X
Brook Village Non-Transient
o 400 .
Condominiums Community X
Non-Transient Non
Boxborough Regency 500 Community X
LPCH Boxborough, Non-Transient Non
400 .
LP Community X
SYNQOR 100 Non—Trangent Non
Community
Sentra Systems Inc. 278 NonTran_S|ent Non
Community
Boxborough Executive Non-Transient Non
60 .
Center Community
Express Employment Non-TransientNon-
. 150 .
Professionals Community
60&70 Codman Hill Non-Transient Non
300 .
Road Community
. . Non-Transient Non
Winstanley Enterprise 40 .
Community
altE 150 Non—Tran_S|ent Non
Community
Boxboro Green 75 TranS|ent_ Non
Community
Mass. Ave Gulf 100 TranS|en1!\|or+
Community
National Technical Non-Transient Non
25 .
Systems Community
Bright Horizons Non-Transient Non
90 .
Daycare Community
Paddock Estates 724 NonTran_S|ent
Community X
Cisco Systems, Inc. 1,100 NonTran_S|ent Non
Community X

Table2:[ A &
31).

27T

. 2BuNRSNER drd Kl &urrent/water status (Stone, M. Personal coitation. 2019, January

Figure 4 shows the location of each of the 18 Businesses on. & heamap also depicts the
locations of each wellhead the 18 Businessesthe type of wel(green for a community well,
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red for noacommunity) zone 1 and zon2drinking well protection zone&he blue and purple
circles, respectively)landsewer systa locations (yellow and whitelt clearly shows that sewer
systems are within wellhead protection zomesising drinking water contamination.
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Boxborough - 495 Interchange
PWS & GWD Locations
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Figure4: Map from MassDEP labeling the 18 Businesses' tosatis well asell heads and sewage systems.
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Section2.5: PosibleDrinking Water Optionf®r Boxborough

Although drinking water, wastewater, and stormwater are all pertinent to this project, it was
determined that finding drinking wateptionswould also help solvéne wastewater and
stormwater issues this areaBixborough is facing. This section gives a brief introduction of
each solution that was researched, but a medejpth explanation of each can be found in
Chapter4. The following solutions were pursued:

1. The Do it YourselfOption
2. Collaborate with Littlebn
3. Find a New Water Supplier

2.5.1: TheDo it YourselDption

The do it yourselbptionfocuses on what the businesses can do individually in order to comply
with MassDEP or state regulations. Essentially, this solution will focus on what companies will
need to do in order to get by for now. Each business would be responsible for updsatiogith
systems and finding their own financing

2.5.2: Collaborate with Littleton

Two different collaboration paths with Littleton were explore as potential optioesfirfh

involved drilling a new well and building a water treatment plant at the vielgiile the

second also involved building a new well but
plant.

2.5.2.1: Build a new well and treatment plant atithe NI NR { LR NI aAaYSy Qa [/ f dzo
CDM Smith Inc.is an engineering solutions company #gilored different water solutions for
the town of Boxborough in 2008 he plan consisted of several different options that the town
could pursue in order to install a publater systemAs a part of the study;DM drilled two

test wells at the Harvard Sportsmen's Club (H&€pated just outside doxboroughin

Harvard, MA.Since he wells pulled over 1 milliogallons per day, CDM felt that drilling a well
at this locatiorwould be best for Boxborough

The suggested solutiovas to buy a plot of land from the HI&rge enough to have aquifer

safe zonedp drill newwells. The land would then be used to build a water treatment plant that
would be able to purify the watbefore it wagiped to businesses astbrage tankt supply

water to the western portion of to@DM, 2008)

2.5.2.1.1: Centralized New Drinking Water Source

When it comes to treatable drinking water sources, there are two main options: groundwater and
surface water. Groundwater is defined as waterishatated underground in large aquafers.
Surface water is defined as above ground water found in rivers, lakes, or streams (Goulds Water
Technology, 2015). Both groundwater and surface water are waihge otfthis project to be

used as a connection soe for water treatment.

In most cases, groundwater, such as the source identified in the CDM study, is a much more
reliable source than surface water for several reasons. First and foremost betrig tiiaically
much easier to clean, and cheapereaattcompared to surface water. Groundwater is typically
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much cleaner because it is not above ground and exposed to nature. Groundwater is also more
likely to maintain volume during periods of droughtafidock, 2016).

2.5.2.2: Build anew well atther NI NR { L2 NI avySyQa /fdzw FyR dzasS [ AG(
Based off the 2008 CDM studihe Littleton Water Department and Boxborough Water

Resources Committee have been collaborating on their own itecdtibe CDM Solution.

Rather than building a wer treatment plant in Boxborough, the water from the HSC well would

be piped to the Littleton treatment plant to be treated there. The clean water would then be

supplied to Boxborough by Littleton (Clemen&e, Godrey, C., and Fox, L., personal

communicéons).

2.53: Find a New Water Supplier

Since it could be difficult to convince the HSC to sell a piece of their land for a well, there is also
the option of buying a new piece of land somewhere €hgs solution has many different

avenues, from findig a different water supplier to tapping a well at a different location and
creating a water district in western Boxboroughis solution represents the 18 Businesses

wanting to collaborate, but only collatade with each other and take charge of a nemkihg

water system and its management. As a very preliminary option, it would have an extremely long
timeline.

2.54: The Salt Remediation Program

Aside from the four future solutions that were researchgalyimg for the Salt Remediation
Program is a dation that the 18 Businesses could pursue immedigi@ignsored by the
MasdDOT, the Salt Remediation Program helps remediate salt complaints due to MassDOT
operationgMassDOT, 2019)The Salt Remediationr®gram helps both private wells and public
water supplies. As the 18 Businesses this project is focused on all have public water supplies,
they would benefit from applying to this program, regardless of the solution that is pursued.

Businesses that apply the Salt Remediation Program are askefilltout a short application
and prowde drinking water sodium levelg&fter the application is submitted and the MassDOT
approves itthe MassDOT will begin a yedong monitoring process to determitie bestvay

to providethe business with help taediate their drinking water quality issu®$assDOT,

2019) The cost of this program is funded by the MassDOT, so the businesses would not be
paying any additional funds, other than the cost to test their sodwas,|® follow this option.
Table3 shows thalrinking water salt levels of the 18 Businesses.
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Name Current Sodium Chloride Level (mg/L
Codman Hill Condominiums 37-51
HarvardRidge Condominiums 3.2-342
Brook Village Condominiums 180-330
Boxborough Regency 10-14.3
LPCH Boxborough, LP 79131
SYNQOR 210376
Sentra Systems Inc. 209415
Boxborough Executive Center 816-1,109
1300 Mass. Ave 13.419.7
60&70 Codman Hill Road 119125.7
Winstanley Enterprise 128313
330 Codman Hill Road 24.1-24.4
Boxboro Green 43.953.4
Mass. Ave Gulf 88-100
National Technical Systems 20.7-26.6
Bright Horizons Daycare 169-286
Paddock Estates 20-24.4
Cisco Systems, Inc. 30-33.3
MassDEP Guideline 20 mg/L

Table3: Sodium Chloride Levefsthe wells of the 18 Businesgé&assDEP, 2019)

2.54.1: Reverse Osmosis Filtration System
One of the more popular remediation techniques used through the Salt Remd&tiagiam is a

reverse osmosis filtratiosystemT h e

process

of Arever se

0OS moSi

elements found inside of well water (the solute) and diverts its path to a wastewater drain. The
reverse oSmosis process uses a-gmrmeable mmbrane that allows only the pure drirdgin

water to pass through, leaving everything else behind. After that, the water is then treated with
chemicals to remove any microscopic bacteria or elements that remain in the water after
filtration. Theremaining solvent is pure, clean drinking watiRewerse osmosis does occur
naturally in nature; an example would be a plant sucking up ground water in soil through its
roots to supply itself with wat€Pure Aqua, 2019).

The reverse osmosis process isghly favored water filtration process because ohyna
reasons. First and foremost, the system itself is extremely easy to setup and maintain. There are
only a few parts in the system, and it comes entirely assembled in shipping containers from most
compaties. Also, with 45 different filters on the revergsmosis system, the water has been

described nto

have

a

18
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Chapter 3: Methodology

The goal of this projeatiasto analyze options artd develop a costnalysisfor communiy-
based water options for the town of Boxborough werecosteffective and aimed at supplying
drinking water services to an urbanized area at the R4Q&111 intersectiorby bringing
nearby businesses together to collaborate on this opportunity.

The objectives of this projeatereto:

1. Conduct key infamant interviews with involved stakeholders to determine the best

solutions to pursue.

Createa costanalysis of each possible solutiondentify costs and codienefits.

Developpublic outreach matr i al s t o expl ain BoXboussr oughos

495111 intersection

4. Engage the 18 Businesses to determine their thoughts, concerns, and opinions on each
solution.

w N

e
w

1. Interview stakeholders to
determine best water solutions.

...o.l Project $$

- -
am Objectives
4. Engage the 18 2. Create a cost
Businesses to get analysis of each

feedback. solution.

3. Develop public outreach materials.

Figure5: Diagram of methods
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Project Objective:

Conduct informant interviews with involved stakeholders

Develop Cost Analysis

Develop Public Outreach Materials

Engage the Businesses to determine their thoughts/opinions

Table4: Timeline of objectives

3.1: Conduct key infarant interviews with involved stakeholdersrédine the project

scopeto determine the best dationsto pursue.

To refine this projectds scopee. Framethismmedtingwi t h t
we discovered that Boxborough has reinitiatedwarsations with Littleton to seeBoxborough

could connect t o Li.tnt2008,(CON ddreductdthat steidy in Bexipoeough me n t
to analyze the t celatal8ystemdaigive Boxboroughaatreeommendaton

for how to improve theiwater infrastructure. At the completion of the study, CDM

recommended that Boxborough work with Littleton to create an-mtericipal water system

that would supply the western portion of Boxtmagh with drinking water, thusasingthe

stormwater and w#swater issues this area was facifigs optionhad not been pursued in 2008

due to the $26 million price tag. Howeveitea receiving this information, it became clear that

relocated drinking ater sourcewould help easthe majority of the water isss¢he 18

Businesses were facing. Using the CDM study easa studyother stakeholders in the area

were interviewed to verify that drinking water was the best area to focus on.

Key informant interviews (University of Illinois Extension, 201®)th variousstakeholder
groups were conductetb gain further insightStakeholders local to Boxborough were
interviewed sinceéhese groups of people know more about Boxborough, their needs, the
resi dent s 0 Omeeedsdand reseanck that hmsvalready deae

Each interview was opened with an informal version of the informed consent statement
(Appendix G: Informed Stakeholder Consgrib explain theesearch that has been dama how

we intended to use interview informatidpuestions therransitioned into the interviewe@®le

in his or hemrganization and abothe problems facing the western portion of Boxborough.
Later portions of the interview delved into specific questions based on the individual or group
that was being interviewdgUniversity of lllinois Extension, 2019)nterview qustionsand

notes can be found #ppendixC: InterviewSummaries

Interviews with one interviewesere conducted witbneinterviewerand one not¢aker.
Interviews withmore than oa interviewee or with a specific stakeholder group weralucted
with the whole group present, with one or two members conducting the interview while the
others took noteghis plan allowed for the most accurate rtiing whilerefraining fom
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overwhemming the interviewee(syith questiongUniversity of lllinois Extension, 201947
description of each of the stakeholders we interviewed can be found in the following section.

3.1.1: List oBtakeholderoupings
Stakeholdegroupingsanddescriptions cabe found belowThis list is included to give a brief
overview of eaclyroupto explain their expertise and give context to why they were interviewed.

MassDEP and Massachusetts Bureau of Water Resources

The MassDERvasone ofthesponsors of this projecthree representatives worked closely with
us:Marielle Stone (Bureau of Water Resourc&gvid Boyer(Wastewater Section Hea@nd
Robert BostwicK Drinking Water Section HeadAll three individuals have been closely
involved with the 18 Businesses Boxborough to make them aware of their water issues.

MassDOT

Laurene Poland (Salt Remediation Program Supervisor) was another sponsor for thisAsroject
supervisof or t he MassDOTOs SaldssisRestglandat i on Progr a
municipalities tlat have been impacted by salt runoff through snow and ice operafiens.

Polandhas been closely involved with the stormwater issues in the western portion of

Boxborough through the Salt Remediation Program.

Boxborough Water Resources Committee

Boxborougn 6 s Wat er Resources Committee continuousl
protect Boxboroughoés water r dsnowatercsgpplynegedsl hel p
Leslie (Les) Fox and Bryon Clemence are two ofttliee members of the comneitt thahave

been working with the 18 Businesses and the town of Littleton to find water solutions for the 18
Businesses.

Littleton Water Department

The Littleton Water Department provides water to over 2800 customers tlooulittleton.

The departmerits i n charge of the entire water systen
connections to billing customerBhey have been working closely with the Boxborough Water
Resources Committee to create a joint Boxborough/Littletdernvealution for the 18 Busasses

in Boxborough (ittleton Electric Light & Water Departments, 2016).

Engineersthat work with the 18 Businesses
The engineers that work with the 18 Businesses are the most knowledgeable about current water
systems as well asts associatievith them

We interviewed the MassDEP and MassDOT on multiple occasions to gather information about
water regulations, cume water systems in place in Boxborougtakeholders to contact,

possible solutiongs well astems to include in the cost analysi8e spoke to Les Fox and

Bryon Clemence on multiple occasions as weeljet a better understanding of their own
possiblesolution ideas, project funding concerpsssible collaborations with Littletoand

current water research done in Boxborouigte Littleton Water Departmespoke to us about

their plans foworking with Boxborough to create an irt@unicipal water sation, the costs
associated with their planand theircollaborations with the Water Resources Committee.

Finally, engineers associatedth the 18 Businesses were contacted to get a better understanding
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of the costs the businesses are currently payintheir water systems and the costs they will
have to pay to upgrade them.

3.2: Create a costnalysis of each possible solution tontilly costs and codbenefits.

In order to compare the different water options for the 18 Businesseseated a cosdnalysis
Since money is a driving factor for many projeetpreliminarylist of costs and codienefits

could encourage the 18 Bussses to work together on a solution versus working independently.
Figure6 depicts the aas that were considered when creating theamslysis.

Installation
Cost Analysis
Factors

Contingency I
Personnel
Requirements

Figure6: Cost analysis factors

Interviews and case studies were conducted to create the cost aaB8&3Boxborough
CDM Feasibilitystudywas useds a model for the ceanalyss we creatednterviews with the
Littleton Water Department and Boxborough Water Resources Committee providéd us
currentmaterial costs and connection/installation fé&ssts were then broken down into unit
costs to help with comparison

The current version of the cost analysis focuses on the collaborating with Littleton option. It
breaks down the cost of cstructing the new system with connection feeshigyamounts each
stakeholder would pay. Payment amounts were determined by thetashawater each
stakeholder uses annually (those that used more water paid more and vice versa).



Although we were able taather data through interviews and case studiethémostanalysisto
helpcompose the analysii$ is not completeA complete cosanalysis was not able be created

for a few different reasongirst, we were not able to retrieve all the necessarglbrars needed

to createacomprehensive estimate of the cost of each opliba biggest challenge we faced in
trying to gather the necessary numbers were with engir@eitain costs, especially for the

systems that the 18 Businesses currently have ae pleere deemed sensitive information and

could not be shared with the grotgven ifthe information had been gathered from the
engineersthey would not have been able to provide us with an exact cost breakdown as we were
not paying them to do this wkarDue to this difficulty, we were unable to get numbers for the Do

it Yoursef Option.

Legal fees presented the next challegewe are not law experts, we could oofgate a list of
some possible legal fees without any actual cost numbers. A law expéd need to have been
hired to obtain and exact cost.

Water mainswatertanks, and pumpsere other issues thquickly became apparent as they can
vary depending on tank sizes, infrastructure, and amount of watePusxs$ were very variable
and aly guesses could be made at what systems the 18 Businessestélbetl.

Finally, sources of funding are missing from the analysdiflough the analysis breaks down the
price if the 18 Businesses were to fund the project themseles, sources of futing were not
identified.

3.3:Develop public outreach materials2 SELJX F Ay . 2E02NRdZAKQA

Routes 495/111 intersection

A set of public outreach materialss developetbr the 18 Businesses and the Town of
Boxborough for thé-ocus Groughat was held in week si¥Vhile the businessegerealready
aware of thewater issugswe wanted to convey its severityencourage discussion possible
water plans and encourage stakeholders to agree on some nextwtepsin outreach pieces
weredeveloped:

1. Focus Group Presentatiofhe main purpose of th@resentation was to convince the 18
Businesses to collaborate on tbggportunity in order to get more momentum for the
project.The presentation opened with a video that explains the watesidseiwestern
portion of Boxborough is facing. It théranstioned intomaps of the Routes 495/111
intersection which depicted the water systems, wastewater systems, stormwater drains,
and impervious surfaces in the atedurther show the poor waterfiastructure planning
in the areaThe next piece of the praegation showed different stormwater and
wastewater data from the 18 Businesses to show thathier had high salt levels and
that theirwastewater systems would need to be updated in thiduteee. Following the
data was an explanation of each ofdptionswe found to be the best for the 18
Businesses to pursue, along with the cost analysis of eachinally, we explained the
dangers of what could happen to their water if they do ctatratheproblems soon.

2. Salt Remediation Program MaterialspAmphlet that included information about the
Salt Remediation Program was created to encourage the 18 Bustoemsgly for the
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program. Currently, only one business in Boxborough has agdhfifir tre program and

one other has applied for the program (Poland, Laurene, personal communigation,

1, 2019).If other businesses were to apply to the program, then the potential for further
funding for a joint water solutiofor the 18 Businessegould become more feasibl@he
flyer contairedinformation about where to find the application as well as a brief timeline
of eventsThe flyer can be found iAppendix A

3.4:Engage the 18 Businesses to determine their thoughts, concerns, and opimions

each solution.

At the end of the project termFacus Groupvas heldon April 18, from 68 pm, at Boxborough

Town Halltodiscuss he conducted research and to discus:
The following steps were used to hold fecus Group

1. Create thd-ocus GrouppresentationAs mentioned in Section 3.3Facus Group
presentation was creattmre-explain the current water issues in the apeesent
possible water options they could pursue, suggest next steps, and foster disstsgio
what was presented. copy of the presentation can be found\ppendix A

2. Create &ocus GroumgendaBelow is the focugroup agendéor the meetingThe
Focus Groumgenda was modified froffocus groups: a practical guide for applied
research(Krueger, 1994).

Purpose of the focusup

The purpose of thEocus Groupvas togather stakeholder feedback the researctwe have
doneregarding water quality issues in western Boxborough and to discuss their thoughts and
opinions on possibleater opions that they could pursue to help lessen the issues. The most
important part of thi&ocusGroupis to get feedback on if the stakeholders want to work
together to find a combined solution to the water issues, or if they are more apt toomerk al

Introduction, at about 6:05

At the beginning of th&ocus Grouppresentation, we briefly explained what an IQP is, what we
have been working on over the past twelve weeksit we would be overviewing during the
presentation, and that discussion wWasmosimportant part of th&ocus Group

PowerPoint PresentationAll team membersbegin after the introduction.

A copy of the presentation can be found\ppendix A

Group Discussion Three points for stopping for discussion in BmverPoint

Moderator: Katie Vasconcelos
Assistant Moderator: Jake Wisniewski

Note-Takers: Spencer Vinson and Mike McGoff
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A copy of theFocus Groumotes can be found #ppendixD: Focus Group Discussion
Summary

Conclusioni should start no later than 7:50

We ended the presentatiaith final questionsthanking those that attendeshd explaining
whatt he groupdbés next stteavpek. wer e for the f

3. Email the 18 Businesse&bout a week asha half before th&ocus Groupan email was
sent to the 18 Businesses thaplainedwho the group was and the project, requested
their attendance to the upcomiRgcus Groupand brieflydiscussed theaformed
consent forms we also sent with the email.

4. Follow-up with the 18 BusinesseBhe week after the email was sent, follay emails
and phone calls were made to each Boxborough Stakeholder that did not mephyrtd
them of thentocus Groumnd reask for their attendance.
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Chapterd: Key Accomplishments and Findings

Based on the research clucted throughout the project terim¢luding interviews and thend of
project FocusGroup the following key areas and findings were pursued

1. Assesedthe current state of Boxborough water and collaboration amongst stakeholders

a. Thereis an opportunity for better communication amongst stakeholders

b. The Salt Remediation Program is underused.

2. ldentified and organized three main drinking watptions

a. Option 1: Do it Yourself option

b. Option 2: Collaborate with Littleton

c. Option 3: Find a new water supplier

3. Assessedtakeholder perspectives on options and future steps, mainly through the end of
project Focus Group.

a. Collaborating with Littleton is thpreferredoption.

b. The Water Resources Committee is ready to continue working towards
collaborating with Littleton and will take the lead.

c. While the western portionf @oxborough has been hit the hardest with
stormwaterwastewater, and drinking water issues, they could become a
communitywide problem.

d. The Boxborough stakeholders are concerned about wastewater permitting if they
pursue a collaborative option.

4. Developeda preliminary analysis of stakeholder coststifar Littleton Collaboration
Option

a. There are lots of variable cost and considerations, so the Littleton cost analysis
spreadsheet is only in its preliminary stages.

b. Itis difficult to compare cost analysssudies completed by different parties.

c. Stakehol@rs nonetheless found value in the preliminary analysis which modeled
a variety of key considerations and assumptions

d. Recommendations for the cost analysis

i. Contact engineers and/or engineering firms to getenexact quotes and
prices.
ii. Talk to lawyers to gt a better understanding of the legal fees that would
be involved in creating a cressunicipal agreement.
iii. Talk to RCAP solutions to determine more concrete sources funding.
iv. Revise the cost analysis to esft any future updates.

4.1: Assessed the currestiate of Boxborough water and collaboration amongst

stakeholders

During the first few weeks of the project term, key informant interviews were conducted to better
narrow the scope of this project and detieerpossible water remediation options for wester
Boxborough Although we had spoken to the MassDEP and MassDOT to understand their
concernsit was equally as important to understanddpaions and concerns of stakehokler

living and working in Boxborogh.From MassDEP and MassDOT meetingth stakdnolders
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it wastheir understanding that stakeholders in Barough were aware of theater issues but
were not motivated to collaborate as no one had approached the MassDEP about possible
solutions.

However while conducting these interviews, it became clear that some possible solutions for the
18 Businesses were already being pursued. Options ranged from collaborating with nearby towns
or Boxborough businesses with unused water capacitegtnding unusewater systemsAs

possible options were researcheb key findings presented themselvEsst,that there is an
opportunity forbetter communicatioamongst stakeholdeand second, thalhe Salt

Remediation Program was underudeeth discusselelow, and which helped set the context

for later work.

4.1.1..There is an opportunity for better communication amongst stakehalders

Even thoughhe commorwaterissues faced by the 18 Businesses and stakeholders puhthem
similar positions, we noticed thugh interviews and meetings thhereis an opportunity for
better communication between involved partdany stakeholders were unaware of who was
researching possible solutions to this problem and therent sttuses.

These gaps in knowledge weneyenting plans for possible drinking water options from moving
forward, so we met weekly with the MassDEPsynthesize key information and plaf@cus
Group(discussed belowAfter holding these meetings, mataleholders seeedto have a

better undestanding of the current work that is being done.

4.1.2: The Salt Remediation Program is underused

After speaking to Laurene Poland from the MassD®4d discovered that very few businesses

had applied to the MassDOT salt remediation program. This iseaargoent funded program

that provides salt remediation to well owners that have high salt levels due to MassDOT
operations. Many of the 18 Busineshase high salt levelgartially due to salting of major

roads and highways, parking lots, and operatidtiseoMassDOT salt storage facility. Section

51.1 fully discusses the 18 Businessesd salt
applying, andecommendations to apply.

4.2: ldentified and organized three main drinking water options

Throughusing «isting project proposalnd studieso identify proposed options amgdsessing
Boxborough&s c urthree main dinkingevater sping wera identdied as
possible solutions for western Boxborough.
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Option 1: Do it Yourself each of the 18 Business work

independently to solve their own water issues.

Option 2: Collaborate with Littletonthe 18 Businesses
and other stakeholders collaborate with Littleton to
extend Littleton's water system into Boxborough

Option 3: Find a new water suppliethe 18 Businesses
collaborate with each other to find a different source of
drinking water.

Figure7: Thethree drinking water options

To compare the three differemptions,Table 5shows some of the benefits each of the systems
have. Collaborating with Littleton not only has the most benefits but was the most wanted
options by attendees at th®cus Groupdeeming ithe best option to pursue.
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EvaluationFactors: DIY Littleton Other Supplier
Water Supply

Improves water quality for consumption X X
Adds system redundancy X

Removes need to operate individual Public Water

Supply X X
Decreasesast for waterover time X

Water Distribution

Create and manage a water distribution system X
Leave water distribution to another entity X

Stormwater Concerns

Mitigates road salt contamination X X
Mitigates salt contamination from salt storage

facility X X
Mitigates siéting of other impervious surfaces, like

parking lots X

Wastewater Discharge

Reduces risk of toxins in water supply X X
Maintains existing permit limits X

Reduces wastewater facility standards and costs X X
Regulatory Issues

Increases risk for more stringent permits X

Table5: Qualitative analysis of drinking wateptions

4.2.1: The Ddt Yourself (DIY) Option

The Do it Yourself Option focuses on what the 18 Businesses would need to do to solve their
water problems individuallynder the current situation, this is the option that the 18 Businesses
are pursuing ahwill pursue if no actn is takenRight now, @ch businessnsuresghatthey
regulatetheir systensandmaintain existing permit limgtas,since this option is a nen
collaborative, singlentity solution, the MassDEEannotregulate all 18 Businesses as they do

not have the operating capacity to do so.

For the Brook Village Condominiums, Harvard Ridge Condominiums, Codman Hill
Condominiums, and Cisco, this solution could potentialpive more stringent permits on their
wastewater systems through needing to add a TOC system. In addition, high sodide chlo

l evel s still pl ague many
pipes, which would lead to lead an@nganese leaking into drinking water, posing a threat to

health.

of

t he

18

Busi

The current water infrastructuveould not allow for theeommercial development the town
hoped for in the Boxborough2030 plarhe high number and large radii of the well protection
zones wald prohibit any further drinking wells from being built in this area, so expansion would

be extremely difficult.
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4.2.2: Collaborating with Littleton

There are arrently two options to collaborate with Littleton. In either option, the Littleton water
system would be extended ind@stern Boxborough to provide waterthe 18 Businesses
through the Littleton systenhittleton wouldoverseewvater distributio while stakeholders

would pay to have water delivered.

4.2.2.1:Collaborate with Littleton and Build a Water Treatnilant in Boxborough

In 2008, CDM(an engineeringolutionscompany)conducted a water system feasibility study

for the western portionf@oxboroughthatconcluded thathe best alternative for Boxborough

was a fAregi onal sd4ySHEM)2008) Ehis solutorgwowceirsvalve o f |

creating an agreement with Littleton to create a regional water system through Boxborough
providingLittleton with a new water sourcedoat ed at t he Harvard Sport s
exchange for Littleton extending their water system into Boxborough.

In the first step of this approach, a new well and water treatment plant would be built by
Boxboroughonthélar var d Spor t s me iséality Glocated jistrootpde oft y. Th
the western portion of Boxborough in Harvard, MA. Next, Boxborough would connect to the

Littleton Water distribution system at Monarch Drive in Boxborough. Then, water mains would

be built south on Beaver Brook Ro&lvanson Road, and Codman Hill Road in Boxborough.

These three streets would receive their water from the Oak Hill storage tank in Littleton. Finally,
water mains would be built east on Route 111 to the intersectidiiairid Whitcomb Road in
Boxborough.

The reason that this solution was never pursued in 2008 was the price. At the time, the CDM
estimated that this approach would cost the town about $18,600,000. Due to the high price tag
and economic downturn, the towrddiot want to pursue this solutionoWever, the water
issuesand the price tadpave only increased since 20@DM, 2008)

4.2.2.2:Collaborate with Littleton and Use Their Water Treatment Plant

Working offthe CDM proposalthe Littleton Water departemt has been working with the

Boxborough Water Resources Committee to create their own adapted solution. Rather than
building both a wel/l and a water treatment pl
would be built. Then, the water would be@d to the Littleton water taément plant to be

treated. The water main connections that would be built would be identical to those in the
Harvard Sportsmendéds Club, but with the addit:.
Boxborough Executive Center atalNational Technical Servia@nd without connections to Hill

Road

Basedoff Table 5, theoll owing characteristicsvere identifed asbenefits to collaboratingith
Littleton:

1 Improves water quality fatonsumptionAs collaborating with Littletorwould relocatea
drinking water sourcaway fom wagewaterand stormwater concerrtbjs option would
improvedrinking waterquality.

1 Addssystenredundancylf one wellin the Littleton systendries upor becanes
contaminategdthere are othesources of water for backup.
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1 Renoves need to operaitedividual Public WateSupgy: The 18 Businessesvould no
longerhavetheir own Public Water Suppke

91 Decreasesastfor waterover time Even though th&8 Busnesseswould have to pay to
have water delivered from Littleton, the operatiomjmenance, and upgrade casisy
are currently facing for their owalrinking watersystems wouldliiminish

1 Leavewater distibution to another entityfhrough investigatig the Littleton Water
website and interviewing individuals from the department, it became cleauittheion
is not only in the water business, but they have been working for years to create an
efficient and usefriendly process. The department is lracge of every aspect of their
water system, from construction to water delivery to the customernmdleasy for
them to monitor their system, create system guidelines, and bill customers. Since they are
well versed in water distribution, collaboratingth them would be a safe option as they
have had the time to develop their water technigBiege Lttleton would be in charge of
water distribution, the 18 Businesses would only be responsible for paying to have water
delivered to their door.

1 Mitigates road salt contaminatiddrinking water wells would be reoved fran
proximity to highways

1 Mitigates salt corsmination from salt storagecility: Drinking water wells would be
removed from proxnity to the salt storage facility.

1 Mitigates saling of over impervious grfaces like parking lots: Dmking water wells
would be renovedfrom proximity to other impervioususfaces.

1 Reduces risk of toxing watersupply: Drinking water wells would beemoved from
proximity towastewé#er discharge

1 Reduces wastewateadility standards andosts:The 18 Busieses would noheed to
upgrade their wasteater systmsto furthertreat theirwastewateto reduce the risk of
wastewater containantsappearingn drinking water.

4.2.3: Fnd a new water supplier

The final solution is to explore finding a new water supplier or water solinceis a very
preliminary option that could have many different paths. One option could be for the 18
Businesses to form a water district or create la@.LAnother option could be for them to
approach someone else to become a water supplier.

Based off Table 5, the followingere deemed dsenefis and concerns to this approach:

1 Improves water quality foronsumptionAs finding another water suppligrould
relocatethedrinking water sourcaway flom wasewaterand stormwater concerrtgjs
option wouldimprovedrinking waterquality.

1 Renoves need to operaitedividual Public WateGSupgy: The 18 Businessew/ould no
longerhavetheir own Public Water Suppke

1 Create and manage a water distributipstesm:This optionwould leave water
distribution managememd Boxborough. If they were to pursue this option, the 18
Businesses would have treate a watetistributionplan from scratch and learn how to
bill customers, maintain systems, eressmooth operations, and continuously check to
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make sure their water is clean. In addition to creating this plan, finding a new water
supplier could has a long timeline since the 18 Businesses would have to fully research
this option. According to theittleton Water Departmenthey believe that collaborating
with themuse their water treatment plasduld take three to five yeats build and
implement As they already have plans for construction and this option does not,
completing the finding new water supplier option could take upwards of ten years.
Miti gates road salt contaminatiddrinking waer wells would be mnoved fron
proximity to highways

Mitigates salt corgmination from salt storagecility: Drinking water wells would be
removed from proxnity to the salt storage facility.

Reduces risk of toxing watersypply: Drinking water wells would beemoved from
proximity towastewéger discharge

Reduces wastewateadility standards andosts:The 18 Busieses would noteed to
upgrade their wasteater systmsto furthertreat theirwastewateto reduce the risk of
wastewater containantsappearingn drinking water.

4.3: Assessed stakeholder perspectives on options and future steps, mainly through the
end ofprojectFocus Group

Name

anended? ~ ONApril 21, 2019 aFocus Groupvas held aBoxborough

Harvard Ridge Town Hall to discuss with representatives from the 18
C"“"""‘_‘"‘“'““ - ! Businesses the current water issues in western Boxborough,
:ﬂ’::::":':::"“d"'“'"'“'“‘ : possible options for helping mediataid issuescosts

I e—— v associated with the options, and thoughts for next stejise6
SYNQOR - detailswhich businesses and living communities had

Sentra Systems Inc. y representatives at th@cus Groupln total, about twenty
WhiteWater v stakeholders atteed

RCAP ¥

Water Resources Committee y The meeting opened with amtroduction of the teangn

The Dartmouth Group ¥ explanation of whigan IQP is, and the project work that had
Marlborough Resldents y been done over the past thirteen weékpresentatia
zz::;r:f.:z::?:nr«‘::.ums : followed, Which was divided_ into th.ree sections: our

Boxborough Executive Center n understanding of the water issues in western Boxborough, the
1300 Mass. Ave n threemast viable options andpossble next steps to contintie
60&70 Codman Hill Road n work on a common solutioWVe paused orach section to
Winstanley Enterprise n facilitate discussions with the attermdeto get their opinions,

330 Codman Hill Road n thoughts, and idea# copy of the notes taken at tRecus
EZiEZ:Zqu: ':;genw : Groupcan be found if\ppendixD: Focus Group Discussion
National Technical Systems n Summary

E:jg;:k"é':t‘;:::’a"cam ' TheFocus Groupvasa keyoutcome of this project asritt

Cisco Systems, Inc. . only gave us the chance to interact and directly hear from the

businesses and living communitiee were trying to helut

Table6: Stakeholder attendance atthe alSo albwedthem to hear from one anoth&ourkey findings
focus group were:collaborating with Littlebnis the preferred opton; the
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Water Resources Committee is readgdotinue workon collaboratingwith Littleton; the

problem that western Boxborough is facing could potentially spread, making it a community
wide problem;and the Boxborough stakeholders were concerned amsiewatepermitting
regulationsand feesf they were to pursue a collaborative approach with a long timeline.

4.3.1:Collaborating with Littleton is the preferred option

During theFocus Goup, the option that thattendeegxpressed the most interest in was Option
2, collaborating with Littleton to create a water system to serve the western portion of
Boxborough.

The onsensus was that Options 1 and 3 would not be viable optiotefousies®s and

living communitiesn thefuture. Option 1 would not promot®llaborationmaking it more

costly if theyfixed each problem on their own. Algbge attendees recognized that if they were

going to put money into something that they shouldpartey into an upgrade that will best

serve them in the future. Option 3 also did not have much support, and some businesses pointed
out that many legal dedts would need to be made in order to start a new water district or

LLC. In addition theattendesagreed that option 3 would take the most time to complete as

there currently are not any definite plans.

Businesses agreed tf@ption 2would make the m&i sense to update their water systems as
well asremediateseveral wastewater and storm wateuéssthat they have been experiencing
would be most beneficialn addition, many of them already had a good relationship with
Littleton as they receive elemrservices from the town, so they felt comfortadieering into
another agreement with them.

Even though the overall cost is high, the cost could be divided amongst interested parties and the
town could decide to help fund the projesttendees also hadterest in researchinfthe

system could be expanded beyond western Boxborough, eitheeigtdbaoring Harvard or to

the rest of Boxborough. Unfortunatelarvardwould not be a viableptionbecausé¢he

Littleton systen does not have thlepacityto sene both B xboroudn and Harvaréndthere are

not any bumesses close enough to the town line to naalextenad systenworthwhile

However expanding into more of Boxborough coudd pursued sircit would help to lower the

overall cost of the solution.

4.3.2:The Water Resources Committee is ready to continue working towards collaborating with
Littleton and will take the lead.

The Boxborough Water Resource Committee was a reliable and signifedprihroughout this
project. Theyareknowledgeable about Boxborougts, water infrastructure, the 18 Businesses,
and the needs of the town. They are well prepared to continue the conversation in working
towards collaborating with Littleton to keep matiion highand work towards analyzing all of

the many issues that will neé¢o be dealt witlif Littleton is pursuedFollowing the end of

project Focus Grouphey offered to meet with any stakeholders interested in further discussing
collaborating with Littleton.
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4.3.3:While the western portion of Boxborough has been hit the hardeststotimwater,

wastewater, and drinking water issugs;ouldbecome a communityide problem.

While many of the 18 Businesses are facing laighking watersodium levels, some oféim are

below the MassDEP guideline. Others are not facing any water mftase issues and follow
wastewater and drinking water standards. However, heightened water issues could not only
spread to other businesses and living communities in western o but also to the entire

town. Sodium levels will continue to rise @®re salt is spread on the highway and makes its

way into aquifers, and other parts of town are already experiencing radon and perchlorate issues.

Currently, the western part of Boarough is facing the most serious water problems, so efforts

are only beig focused theréduring the end of project Focus Grquipwas clear that some
stakeholders were concerned about the possibility of water issues spreading, or the current issues
in other pats of town worsening, thus also affecting their drinking water. Multiiglkeholders
discussed broadening the focus of these efforts from just western Boxborough to the entire town.
Right now,other sources of drinking water would need to be identifiretauilt in order to have

the capacity to serve the entire town. However, future projects or research could, and should, be
conducted to explore expanding this systnit could benefit the eérg town

4.3.4:The Boxborough stakeholders are concerneabilvastewater permitting if they pursue a
collaborative option.

Other than the Do it Yourself option, Options 2 and 3 have a long timeline,astewater and
stormwater issues will onlgontinue to worserirhere is the chance thabre money will need

to be spentby each businesg continue to keefheir own drinking water cleanDuring the
Focus Groupmany of theattendeesvere concerned abowastewatepermittingas many of

their permits areip for renewal this year. They felt that if they had to pay toagmytheir
wastewater systems in order to comply with permitting and also want to collaborate with
Littleton, thenthey would be payingoth forthe Littleton system anany permiting-required
upgrades while the system is being bditis is noteconomically feasible for those that attended
and having to pay for both would not encourage them to pursue a collaborative solution.

After raising this concern to David Boyer from thassDEP, it is our understanding that the 18
Busi nes s e spermitsasdassoviated apgradesould be temporarily put on hold
perhaps upo a year and a halif the businesses and living communitaesl WRC actively
researclpossible solutions and create action pl&fmvever, they would need to provide proof
of progress to the MassDEP as the hold cannot be indefinite.

4.4: Developed a preliminary analysis of stakehaidsts for the Littleton Collaboration
Option

A set of ost analysis spreadsheets were made to break down costs associated with collaborating
with Littleton. The sheets do only include initial cost estimates and a cost breakdown of the
option by stakeholder but provide a framework for future cost analysis Winike there were

many different variables and estimates that were made, the cost adalyshsure confidence

within the businesses that attendedRbeus GroupThe full cost analysis sheets can be found in
Appendix B.
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4.4.1: There are lots of variabtost and considerations, so the Littleton cost analysis

spreadsheet is only in its pireinary stages.

Currently, the cost analysis spreadsheet is only in its preliminary stages and was primarily used

to break down the cost of Option 2 per business igimdjlcommunity. As mentioned in Chapter

3, gathering costs from engineers and otherestakiers was difficult as we were not paying

them to do a cost analysis, and many of the representatives we spoke to about current water costs
at the 18 Businesses daeed the information sensitive from sharing.

Most of the sections in the cost dysis spreadsheet include current versions of cost breakdowns
of the collaborating with Littleton option that have been discussed over the last ten years. After
receiving information from different engineers, govment agencies, and the local town
commitiee, we were still only able to compile rough cost estimates. Many of the numbers,
especially interest and contingermgrcentagesvere the best guess we could make at the time.
Rather than serving as a final to§the price of collaborating with Littlen, this cost analysis
serves more as collection of spreadsheets with all the information we collected as well as a
breakdown of what each of the 18 Businesses could estimate to pay over thirty years to
collaborae with Littleton. This was created to helg attendees at tleed of project Focus
Grouprationalize the cost of the Littleton solution, as seeing a $7 million figure without a
breakdown would be daunting.

4.4.2 1t is difficult to compare cost analysis studiesipleted by different parties.
Throughoutresearching the different drinking water options, as well as talking with different
stakeholders, we discovered that there was a lack of communication between the stakeholders
involved in the project. For thisason, there are multiple tabs on the coatyais spreadsheet

with numbers from different studies, making them difficult to compare (for example, numbers
from the CDM study are based off 2008 dollars and 2008 estimates, which are not accurate to
current D19 prices). Hopefully, this will make futicost analyses of the Littleton option easier

as all the numbers are in a single location, rather than dispersed among different stakeholders.

4.4.3: Stakeholders nonetheless found value in the preliminarysaalitich modeled a variety
of key considerzons and assumptions.

Once thd~ocusgroup was held, and the numbers for the Littleton solution was displayed, the
attendees of the meeting wengpressed with what we have calculatedssoTable 7showsthe
cost analysis that was shown during Boeus Group
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Table7: Cost analysis shown durifkgcus Group

1. Gallons/mo: Number of gallons of water each business uses monthly

2. Littleton water rate ($/mo}fow much Littleton would charge each businesBving
communitymonthly for water usagieased on current Littleton rataed the amount of
water each of the 18se monthly

3. Littleton rate+20% ($/mo): Additional 20% added onto the Littleton rate in thetev
Littleton charged Boxborough extra

4. Construction and connection: Total cost for corgdtam and connection fees. Connection
fees were calculated based on Littletonos
by the pipe size of the connection (or €tondos, charged per unit). These numbers were
determined based on the amount of wateheof the 18 uses, more water would result in
a larger contribution.

5. C&C with 25% DOT funding: Construction and connection costs per businesses if the
MassDOT paysdr 25% of the project

6. C&C with 25% DOT funds and 3% interestr{®i for 30 years): Constrtion and
connedbn costs each business would pay each year for 30 years if the MassDOT
contributes 25% funding and they receive a 3% interest rate.

7. C&C w/ 3% + Littleton water adjustment pri¢®/mo for 30 years)Same as C&C with
25% DOT funds and 3% ietest (%o for 30 years) column, but with the addition of the
Littleton rate+20% ($/mo) column

8. C&C w/ 3% + Littleton water adjustment price per unit ($/mo for 3@g)e@his column
was made for condos in the event that they want to charge each unit for the construction
and connection fees with a 3% interest rate and the Littleton water fees every month for
30 years.

There were some questions they still had abouitiaddl fees,butthe Focus Grougttendees
felt more confident in choosing Optioraeach business was still able to see a layout of what
they would need tpay individuallyfor this option
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